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Ambiguous and intermediate angiographic lesions remain an important di-
agnostic dilemma despite advances in non-invasive testing. In part, alter-
native imaging modalities, including intravascular ultrasound (IVUS). have
been developed to help solve this clinical problem. However, no follow-up
data is available after IVUS-based decision making. Methods: From July 1,
1991 through April 30,1994, IVUS imaging was performed in 1968 lesions
in 1660 pts, all of whom were referred for catheter-based intervention. Pre-
intervention IVUS was performed in 1446 lesions (73%) and was used to
assess lesion severity in 293 lesions (20%). 195 lesions either had previous
intervention within 6 months or were found to be severe enough to warrant
catheter-based or operative intervention. In 98 de novo lesions (18 vein graft
and 80 native vessel including 29 LM) in 90 pts, planned interventions were
aborted as a result of IVUS assessment of lesion severity. These patients had
the following clinical characteristics: 74% unstable angina, 72% multivessel
disease, 32% previous operative revascularization, and 92% risk factors for
coronary artery disease. Lesions had the fol1owin~ characteristics: external
elastic membrane (EEM) area = 22.7 ± 12.2 mm ,lumen area = 6.8 ± 5.5
mm2, plaque area = 14.5 ± 8.0 mm2, %cross-sectional narrowing (%CSN
= plaque/EEM area) = 67.0 ± 18.6, and arc of calcium = 74 ± 103'. Fur-
thermore, 19/98 lesions (19%) had, at most, mild disease (%CSN < 50), 4
of which were normal. Quantitative angiographic assessment of minimum
lumen diameter 12.33 ± 0.65 mm) correlated moderately well with IVUS 12.4
± 0.8 mm, r = 0.571, P < 0.0001). In general, the threshold for interven-
tion was a minimum lumen area <5.0 mm2 (minimum lumen diameter <2.5
mm) for vein graft or left main lesions or <3.5 mm2 (diameter <2.0 mm)
for other native vessel lesions. Pts were interviewed at 3, 6, 9, and 12 mo
intervals. As of September 1, 1994, clinical follow-up was available in 96%
with a mean follow-up duration of 9.7 mos. Results: During the 1 yr follow-
up period, only 9 pts 110%) required target lesion-related revascularization.
Another 12 undervvent either non-target lesion related revascularization (be-
cause of progression of native or vein graft disease elsewhere) or operative
revascularization as part of valve replacement surgery. Conclusions: Assess-
ment of lesion severity is an important part of IVUS evaluation. IVUS criteria
can be used to differentiate significant disease from insignificant lumen com-
promise. The low frequency of 1 yr target lesion revascularization validates
this approach.
Using discriminant analysis (variables are listed in the Table). a predictive
model of the angiographic classification of lesion Ca was constructed; this
model included the arc of target lesion Ca, the arc of superficial Ca, the
length of reference segment Ca, and the distribution of Ca within the lesion.
It correctly predicted the angiographic classification of lesion-associated Ca
in 62.8% of lesions. We Conclude: Pre-intervention IVUS imaging validates a
semiquantitative angiographic classification of target lesion Ca. Importantly,
the presence of "Severe" angiographic Ca is a highly sensitive marker not
only for target lesion Ca (sensitivity = 98% with a mean arc of 238'), but also
for superficial lesion Ca Isensitivity = 92% with a mean arc of 215').
Ca, "Moderate" Ca (radiopacities only noted during the cardiac cycle prior
to contrast injection). and "Severe" Ca (radiopacities noted without cardiac
motion prior to contrast injection generally involving both sides of the arterial
lumen).
Increased Plaque Burden Affects Procedural
Outcomes in Total Occlusions: An Intravascular
Ultrasound Study
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Total Occlusion NonTotal p
Reference EEM area (mm2) 18.5 ± 7.6 19.4 ± 6.6 NS
Reference lumen area (m m2 ) 9.1 ± 40 96± 39 NS
Reference % CSN 49.0 ± 12.5 49.6 ± 12.3 NS
Pre-intervention ultrasound
Lesion EEM area Imm2) 248 ± 14.8 190 ± 62 00043
Lesion lumen area (mm2) 13 1.9 ± 1.1 00013
Lesion P + M area Imm2) 23.5 ± 148 17.1 ± 6.1 00013
Post-intervention ultrasound
Lesion lumen area (mm2) 5.1 ± 2.2 6.3 ± 2.5 00062
Lesion %CSN 73.3 ± 8.2 68.6 ± 10.7 00086
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In an attempt to understand the pathology and results of transcatheter ther-
apy of total occlusions, intravascular ultrasound imaging of 43 de novo total
occlusions was compared to 620 focal, significant (quantitative angiographic
diameter stenosis = 66 ± 15%). de novo, native vessel lesions in 465 males
and 162 females ages 60 ± 12 yrs. Total occlusions were defined angiograph-
ically as abrupt vessel cutoff with TIMI 0 or 1 flow. Lesion site external elastic
membrane (EEM), lumen, and plaque + media (P + M) cross-sectional areas
and % cross-sectional narrowing (%CSN = P + M/EEM) were compared to
a proximal reference site (most normal looking cross-section within 10 mm
of the lesion, but before major side branches).
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2 flow at 90 minutes and TIMI 3 flow at flu. The plot on the right shows the
percentage of patients with angiographically visible thrombus at 90 minutes
and flu for patients with TIMI 2 flow at 90 minutes and 5-7 day flu vs those
with TIMI2 flow at 90 minutes and TIMI3 flow at flu.
Conclusions: Infarct related arteries that improve from TIMI2 to TIMI3 dur-
ing the week following thrombolysis show a significant increase in minimal
luminal diameter and decrease in visible thrombus compared with IRA:s that
remain TIMI 2 suggesting that yet incomplete clot lysis explains the initial
slow flow in this cohort.
Reference site measurements were similar in total and nontotal occlu-
sions. Total occlusions had a larger plaque mass (23.5 vs 17.1 mm2). a differ-
ence that could not be explained by the small difference in pre-intervention
lumen area (1.3 vs 1.9 mm2). The larger plaque mass was associated
with greater compensatory arterial remodeling (larger EEM area and le-
sionlreference EEM). A larger plaque mass also contributed to a larger post-
intervention %CSN. Furthermore, despite a similar pattern of transcatheter
device use, the post-intervention lumen area was smaller in total occlusions.
We Conclude: Pre-intervention intravascular ultrasound imaging shows that
despite significant compensatory dilatation, an increased plaque mass in to-
tal occlusions results in a smaller post-procedural lumen area and a larger
residual %CSN. These findings may explain more frequent episodes of
restenosis following angioplasty of total occlusions and may suggest a treat-
ment strategy of aggressive plaque removal andlor stent placement in these
lesions.
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We used pre-intervention intravascular ultrasound (IVUS) imaging to validate
a semiquantitative coronary angiographic classification of target lesion cal-
cium (Ca) in 1155 native vessel lesions (47LM, 487LAD, 180LCX, 441 RCA)
in 1117 pts (862 males, 255 females, ages 61 ± 11 yrs). The are, length,
distribution (superficial vs deep), and location (lesion vs reference) of IVUS
Ca were compared to the following angiographic classification: "None/Mild"
